Introduction
Recently, conditional cash transfer programmes have sparked considerable interest. This social protection strategy has been used both to promote social development and on humanitarian grounds. 1 Within a span of 10 years conditional cash transfer programmes have become the social intervention of choice in Latin America, which has set examples in this respect for other developing regions. 2 From 2001 to 2003 Brazil created four cash transfer programmes that were merged into the Bolsa Familia programme (BFP) 3 in late 2003 and subsequently expanded. The new programme has combined management and implementation processes and was devised for the purpose of: (i) promoting access to the public services network, particularly in health, education and social protection; (ii) combating hunger and promoting food and nutrition security; (iii) stimulating the sustained empowerment of families living in poverty and extreme poverty; (iv) fighting poverty; (v) promoting synergistic social action between governmental and nongovernmental sectors. 4 The BFP seeks to invest in human capital, by associating cash transfers with educational goals and uptake of health services.
The BFP is the world's largest conditional cash transfer programme. It reaches all 5564 municipalities in the 27 states of Brazil and about 11 million families, 5 or roughly 46 million people (25% of the Brazilian population). The programme's legislation guarantees direct cash transfers to: (i) families in poverty or extreme poverty (household income per capita below 44.00 United States dollars, US$, and below US$ 22.00, respectively, in 2005-06); (ii) families composed of children from 0 to 15 years of age; and (iii) families with a pregnant or lactating woman. In 2008, the age group for the children was extended to 17 years. In most cases the cash transfer is paid to the reference female of the family group. The per capita income cut-offs and the values of cash transferred are readjusted every two years or so, by decree. The value per family depends on the poverty threshold and family composition. No nutrition supplement is distributed. Details of how the BFP operates are presented in a World Bank publication. 6 Once a family enrols, it must comply with certain health and education conditions to remain in the programme: (i) a minimum school attendance of 85% of the monthly school hours for children 7 to 17 years old; (ii) a health and nutrition agenda for beneficiary families with pregnant women, nursing mothers or children under 7 years of age (pre-natal care, vaccination, health and nutrition surveillance). 4 Every two years the information in the Unified Registry (CadUnico) must be updated with each family's most recent address, employment and socioeconomic status. This activity is organized by the local social services, and family payments can be suspended or cancelled if there is evidence of child labour, fraud or the deliberate provision of incorrect information, if the family's socioeconomic conditions improve (resulting in ineligibility for BFP), or if a family fails to comply with established conditions. Some studies have examined the effects of the BFP on poverty and inequity, 7 food expenditure, 8, 9 education and health service uptake 8 and food security. 10, 11 Most of these publications were recently reviewed. 5 Their results will be presented and discussed elsewhere in this manuscript.
Since 2005 the Brazilian government has promoted periodic surveys known as Health and Nutrition Days to estimate the prevalence of anthropometric deficits in children up to the age of 5 years using the window of opportunity offered by National Immunization Days. 12 This strategy saves time and money Findings Children from families exposed to the BFP were 26% more likely to have normal height for age than those from non-exposed families; this difference also applied to weight for age. No statistically significant deficit in weight for height was found. Stratification by age group revealed 19% and 41% higher odds of having normal height for age at 12-35 and 36-59 months of age, respectively, in children receiving Bolsa Familia, and no difference at 0-11 months of age. Conclusion The BFP can lead to better nutritional outcomes in children 12 to 59 months of age. Longitudinal studies are needed to confirm these findings.
Research
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because the immunization activities guarantee countrywide mobilization and the personnel, health facilities and equipment necessary to conduct the surveys. Therefore, combining these two mass activities improves efficient use of public resources. In Brazil vaccination coverage during National Immunization Days is well above 95%, which makes selection bias during a Health and Nutrition Day highly unlikely. 12 The objective of this study is to identify potential associations between enrolment in the BFP and the anthropometric indicators height for age, weight for age and weight for height in children under 5 years of age.
Methods
We employed data sets from four crosssectional Health and Nutrition Day surveys, which included 22 927 children from 419 municipalities in 23 Brazilian states. Of the sampled children, 30.1% lived in rural areas. During the original investigations, conducted in 2005-2006, population-based probabilistic samples of children less than 5 years of age were selected. Sample sizes were calculated for statistical power as described in the original publications [12] [13] [14] [15] [16] and they allowed inferences to be drawn for more than three million children. 12 The surveys focused on low-income regions and underprivileged populations in Brazil: 277 municipalities in the north-eastern semi-arid region; 75 agrarian reform settlements in 40 northeastern municipalities; 60 rural quilombola (Maroon) communities distributed nationwide, and 42 small municipalities in the Amazon state (North Region).
Details of data collection and quality control procedures were reported elsewhere.
14 In short, local teams of five people were trained to collect data during National Immunization Days. Special attention was given to taking two anthropometric measurements for each child, as recommended by the World Health Organization (WHO). A two-page questionnaire collected information about both parents' educational background; access to household goods, public services and social benefits; birth weight and growth monitoring (from the Child Health Card); breastfeeding; common childhood diseases and compliance with prenatal care.
14 Questionnaires were scanned to build the data set. The reliability of the anthropometric data was checked by calculating the absolute difference between the two anthropometric measurements. If this was greater than 1 cm in height (172 cases) or 0.2 kg in weight (213 cases), the measurements were considered imprecise.
14 Modelling with polynomial and linear regression was used to exclude these imprecise measurements and verify average height and weight measurements against age. 14 Anthro 2006 software (WHO, Geneva, Switzerland) was employed to assess nutritional status in accordance with the WHO Child Growth Standards. 17 The anthropometric indices were expressed as Z scores, which represent standard deviations (SDs) of the reference population, with the cut-off set at less than −2.00 SD as recommended by WHO.
18
After the four databases were unified and thoroughly verified, the final integrated data set included 22 375 children under 5 with validated data (97.6% of total). Missing or incomplete data for any of the independent variables 
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Research under study led to the loss of 2.4% of the children. The frequencies of social and demographic characteristics were calculated with SPSS (SPSS Inc., Chicago, United States of America). The χ 2 test was used when appropriate, with correction for continuity, and the significance level was set at P < 0.05.
For the statistical analysis based on logistic regression, height for age, weight for age and weight for height were the dependent variables. These were converted to binary variables and classified as adequate if ≥ −2.00 SD, according to WHO recommendations. We then estimated the odds ratios (ORs) among the children exposed and not exposed to the following variables: (i) BFP cash transfer (independent variable); and the following intervening variables: (ii) birth weight > 2.5 kg; (iii) lack of birth certificate; (iv) family head schooling ≥ 5 years; (v) male family head, (vi) household with electrical supply; (vii) household with piped water. Birth weight was included in the model because it acts as an intervening variable (i.e. children with low birth weight may require many months, or even years, to catch up with adequate growth). The other intervening variables were included in the model as proxies of the families' socioeconomic status and household environmental conditions. We investigated the relationship between these six intervening variables and the three dependent variables to explore possible causal links on which to base more robust studies. The statistical package SAS (SAS Institute, Cary, USA) was used to perform regression analysis and to estimate 95% confidence intervals (CIs).
The Health and Nutrition Day protocols were approved by the ethics committees of the National School of Public Health and the National Amazonian Research Institute. Children's guardians were informed about the survey and signed informed consent forms. Anthropometric results were revealed to them immediately and severe cases of underweight were referred to the primaryhealth-care service.
Results Table 1 shows the social, demographic and health characteristics of the children studied as a function of exposure to the BFP. Health and Nutrition Day activities were designed to reach subgroups of underprivileged and impoverished populations, as evidenced by the social and economic indicators disclosed.
Many of the variables tested did not differ significantly between groups. There was large and significant disproportion in child age group and family head schooling. The later difference confirms that BFP is well targeted. Table 2 shows the results of regression analyses with adjustments for six health, social and economic variables. A child aged less than 5 years enrolled in the BFP had a 26% higher chance of having adequate height for age and weight for age than a child not enrolled. No association was found between enrolment in the BFP and weight for height.
Independent of exposure to the BFP, normal birth weight and lack of a birth certificate were associated with all the anthropometric indicators examined. Children with normal birth weight were from 2.2 to 4.5 times more likely to have adequate anthropometric indices. Children with low birth weight started life at a disadvantage and would require months or years to reach adequate weight and height for age. The lack of a birth certificate was significantly associated with deficits in all three anthropometric indicators. Family head schooling of at least 5 years was associated with inadequate height for age and weight for age.
When we stratified by age group, children older than 12 months enrolled in the BFP were more likely to have adequate height for age than children the same age who were not enrolled; however, this effect was not seen in children less than 12 months of age (Table 3) . Children aged 12-35 months and 36-59 months enrolled in the BFP had 19% and 41% higher chances of having adequate height for age, respectively, than children not exposed to the BFP. As expected, birth weight was associated with height for age much more strongly during the first year of life than at older ages.
The lack of a birth certificate during the first year of life showed no association with height for age. However, it was associated with 57% and 59% higher chances of having low height for age in children aged 12-35 and 36-59 months, respectively. The lack of the certificate later in childhood is probably an indicator of extreme poverty and of residence in an isolated area; both of which prevent families from Rômulo
Research obtaining the certificates and also lead to inadequate growth. Co-linearity was tested for and is very unlikely. Cramer´s V coefficients were calculated pairwise for the studied variables and varied from 0.0205 to 0.2226. The highest value was obtained when exposure to the BFP was compared with the schooling of the head of household.
Cross-sectional studies present inherent limitations. In this particular case the length of exposure to BFP cash transfers was not determined, and neither were the possible biases related to enrolment in cash transfer programmes other than the BFP, however unlikely. In addition, some variables that could not be measured, such as family income, food consumption and nutritional status before BFP enrolment, may account for some of the residual confounding.
Regression analyses with adjustments for social and economic variables consistently showed lower rates of inadequate height for age and weight for age in the group exposed to the BFP. An association between exposure to the BFP and weight for height is not expected to occur because the prevalence of wasting is very low in Brazilian children by WHO standards. However, wasting is related to low birth weight, as expected. Further studies are needed to fully understand why BFP seems to have no effect on children less than one year of age. It may be that in this age group adequate breastfeeding practices have a greater effect than cash transfers.
Discussion
Our findings are consistent with the results of other international studies. Anthropometric outcomes and health service uptake by families enrolled in conditional cash transfer programmes were recently reviewed. 19 The effect on anthropometric outcomes was usually positive, but only in certain subgroups. In Colombia a mean increase in weight was noted among neonates and the exposure to a cash transfer programme was associated with an increase in height-for-age Z score among infants less than 2 years of age. This means that among those exposed to cash transfers, the probability of being malnourished was reduced by 6.9%. 20 Three analyses of the cash transfer programme in Mexico (which offers a food supplement in addition to cash) showed a positive effect on the height of participants. [21] [22] [23] The study, which included children younger than 12 months of age at baseline, showed the greatest benefit among children less than 6 months of age in the poorest category. An exposure of 2 years to the programme at that age resulted in a growth of 1.1 cm more than seen among older children (12-18 months old) exposed to the programme for one year. 21 Another study yielded similar results: children aged 12-36 months gained approximately 1 cm in height after one year of exposure to the programme, whereas children aged 24-36 months at baseline experienced a height increase of 1.22 cm. 22 In a third study children aged 12-36 months were 0.96 cm taller than children from control areas after one year of exposure to the programme. However, the study showed no association between exposure to the programme and stunting. 23 In Nicaragua, the cash transfer programme was associated with a decrease of 6 percentage points in the prevalence of underweight among children less than 5 years of age. 24 We propose a model to explain how cash transfers occurring at t 0 can affect food acquisition, education, uptake of health services and economic inclusion in the short and long runs (Fig. 1) . The immediate effects are probably greater access to food and changes in dietary patterns at t 1 . There is empiric evidence that the cash transferred by the BFP results in budgetary improvements 7 that allow families to redirect resources towards purchasing more and better food. [8] [9] [10] [11] 25 The Gini index, an indicator of income distribution, remained stable in Brazil for many years but has dropped consistently since 2001, and almost one quarter of the drop is attributable to the BFP. 7 Propensity score analysis used in the baseline study for the BFP showed larger family expenditures among enrolled families than in the comparison group, especially on food (US$ 172 more a year on food items). 8 In another econometric study conducted in a rural area, enrolled families were found to spend US$ 107 more on food per year than the comparison group. 9 A study based on a national representative sample of households enrolled in the BFP showed an increase of 79% in the amount of food 
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Research purchased by those families that were suffering severe food insecurity at baseline, compared with a 60% increase among families who reported food security. 10 Additional evidence was afforded by the analysis of data on food security from the 2004 National Household Sample Survey. That data showed that the average US$ 30 transferred then by the BFP was associated with a 52% increase in food security among families. 11 Another national study indicated that families in the BFP aspire to consume healthier foods, such as vegetables and fruits. 25 However, manufacturers of foods with low nutritional value have already repositioned themselves in the market and are targeting the emergent "new consumer" class, thereby jeopardizing any healthy change in food consumption patterns among households enrolled in the BFP.
At t 2 a access to basic education is affected. Brazil has good coverage in this respect, but such access could be accelerated (Fig. 1) . In one study, propensity scores showed lower rates of school evasion and less engagement in the labour market among children from families enrolled in the BFP. However, these children went through school more slowly. 8 At t 2 b an effect on the coverage of basic health-care services would be noted. Because these services are less accessible than basic education, an effect on their use occurs at a later time. No significant differences were found between families in the BFP and other families in terms of vaccination coverage. 8 This was predictable, because immunization coverage has been extremely high in Brazil for several decades.
Access to Brazil's Social Welfare Services is even more restricted than access to basic health services. As a result, the use of welfare services occurs later, at t 3 . Finally, the effect of the BFP on economic inclusion is felt last of all because of the complexity of the issue and the difficulties of implementing specific policies.
A wide-reaching programme known as "Next Step" (Próximo Passo) was launched in 2008-2009. The programme, which involves three ministries and the private sector, aims to provide technical training for adults from families in the BFP and to guarantee them jobs in governmental construction. A total of 229 municipalities are already running the programme.
In Brazil, the BFP seeks to use financial incentives to change certain attitudes and behaviour among impoverished families. It aims, specifically, to: (i) keep them from entering children under 14 years old in the labour market (forbidden by law); (ii) motivate them to have their children complete a secondary education; (iii) incentivize families to use health services, especially for pregnant women and children under 7 years of age.
Conclusion
The cash transferred can immediately translate into the exercise of minimum social rights with respect to food, clothing, transportation and less fundamental goods and services. The conditions that programme subscribers need to fulfil can induce them to seek public health, education and social assistance services.
The purchase of food for children is often prioritized in families, perhaps because certain requirements have to be fulfilled for continuation in the BFP and because the average number of children per family has decreased as a result of a fertility decline among all social groups across Brazil. This demographic transition leads families to try to preserve the future of the group by providing more food to their children.
Any increase in the utilization of public social services will depend on the extent to which such services are provided. Thus, the ability of the BFP to bring about changes in this respect is limited by the country's capacity to fulfil the increased demand for social services. In Brazil, public service coverage patterns are such that the services tend to reach poor families in the following order: basic education, basic health care, social protection and economic inclusion measures.
Our findings point to the need to guarantee families in the BFP increased access to goods and services conducive to improved nutrition, which should in turn result in improved health. Similarly, to guarantee programme effectiveness, the Brazilian government needs to provide more and better services in the spheres of basic education, health, social protection and inclusion in the labour market. Finally, longitudinal studies designed to evaluate the impact of the BFP are necessary to determine if the nutritional effects observed in our study can indeed be attributed to the conditional cash transfer programmes offered in Brazil. ■ Competing interests: None declared. Research переменные, а именно: масса тела ребенка при рождении, отсутствие свидетельства о рождении, уровень образования и пол главы семьи, доступ к водопроводной воде и электроснабжению, рост -возраст, масса тела -возраст и масса тела -рост, -для проведения регрессионного анализа конвертировались в бинарные переменные. Результаты У детей из семей, охваченных BFP, была на 26% выше вероятность нормального показателя «рост -возраст», чем у детей из семей, не охваченных программой; такая же разница наблюдалась в отношении показателя «масса тела -возраст». Не было обнаружено какого-либо статистически значимого отклонения в сторону уменьшения в показателях массы тела или роста. Стратификация по возрастным группам выявила более высокие шансы иметь нормальный показатель «рост -возраст», соответственно, на 19 и 41% у детей в возрасте 12-35 и 36-59 месяцев, охваченных программой «Bolsa Familía», и отсутствие различий у детей в возрасте 0-11 месяцев. Вывод Программы BFP способны вызвать улучшение показателей в отношении питания у детей в возрасте 12-59 месяцев. Для подтверждения этих результатов необходимы лонгитюдные исследования.
Resumen
Efectos de un programa de transferencia condicional en efectivo en la nutrición infantil en Brasil
Objetivo Examinar la relación existente entre el programa brasileño Bolsa Familia (PBF), lo mayor programa de transferencia condicional en efectivo del mundo, y los indicadores antropométricos del estado nutricional infantil. Métodos Aprovechando la oportunidad que brindan las campañas de vacunación, el Gobierno brasileño promueve los Días de Salud y Nutrición para calcular la prevalencia de las deficiencias antropométricas en niños. Los datos recopilados entre 2005 y 2006 en un conjunto de 22 375 niños pobres de menos de cinco años de edad se emplearon para calcular los resultados nutricionales entre los receptores del programa Bolsa Familia. Todas las variables sometidas a estudio, como el peso del neonato, la ausencia de certificado de nacimiento, el nivel educativo y el sexo del cabeza de familia, el acceso a la red de agua y electricidad, la altura por edad, el peso por edad y el peso por altura, se convirtieron en variables binarias para realizar un análisis de regresión.
Resultados Los niños procedentes de familias receptoras del PBF tuvieron un 26% más de posibilidades de presentar una altura normal para su edad que aquellos procedentes de familias no receptoras; esta diferencia también se observó en el peso en relación con la edad. No se observó ningún déficit estadísticamente significativo en cuanto al peso por altura. La estratificación por grupos de edad reveló que los niños que recibieron la Bolsa Familia tuvieron un 19% y un 41% más de posibilidades de presentar una altura normal en las edades comprendidas entre 12 y 35 meses y entre 36 y 59 meses, respectivamente, y no se observaron diferencias entre los 0 y los 11 meses de edad. Conclusión El PBF puede generar mejores resultados nutricionales en los niños con edades comprendidas entre los 12 y los 59 meses. Es necesario realizar estudios longitudinales para poder confirmar dichos resultados.
